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SECTION 1

Introduction

- e ex W

This Field Sampling Plan (FSP) defines the procedures that will be used to perform the
Remedial Design (RD) investigation at the Waukegan Harbor site in accordance with the
Statement of Work (SOW) for Work Assignment No. 244-RDRD-0528.

This FSP consists of the following;:

e Section 1 describes the site location and project history, and presents a general overview
of the field activities.

e Section 2 describes the objectives and approach for the sampling program including
contaminants of concern and the analytical program.

¢ Section 3 presents the field investigation program including the field tasks, sampling
equipment, and sampling procedures.

e Section 4 provides the general technical guidelines and procedures to be used during the
investigation. This section also identifies the sample identification, sample custody
procedures and quality assurance/quality control (QA/QC) requirements for sample
collection, handling, and shipping.

e Section 5 provides the references cited in this document that were used to develop the
model of existing conditions.

» Appendix A includes the Field Operating Procedures (FOPs) for performing the
sampling tasks, calibrating the equipment, and completing project forms.

1.1 Site Setting

Waukegan Harbor is located on the western shore of Lake Michigan, about 40 miles north of
Chicago, Illinois, in the city of Waukegan, lllinois (Figure 1-1). The harbor is a mostly
man-made structure constructed in the late 1800s and early 1900s. A natural inlet and
portions of adjacent wetlands were filled to form the present shape of the harbor area.
Waukegan Harbor comprises 35 to 40 acres, with water depths varying from 14 to 25 feet. A
natural clay/glacial till harbor bottom underlies the softer sediments, which consist of
organic silts and/or coarse lake sands. The entire harbor is bordered by 20- to 25-foot-long
steel sheet piling, except at the Waukegan Port District boat-launching areas and at the
retaining wall near the harbor mouth (IEPA 1994; USEPA 2002).

Waukegan Harbor is an industrial and commercial harbor used by lake-going freighters and
recreational boaters. At one time, the Inner Harbor consisted of three operating slips. At a
later date, Slip 2 was filled in and National Gypsum built a plant on the site. Slip 3 was
removed from service in 1991 as part of the remedial activities for the Outboard Marine
Corporation Inc. (OMC) Site and made into a permanent containment cell by constructing a
cutoff wall in the harbor. Slip 4 was constructed to replace Slip 3, and officially opened to
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the public in July 1991. Slip 4 is used for repair, supply, and as docking facilities for private
boats (Larsen Marine). Presently, Slip 1 is the only operating slip for commercial traffic.
Recreational boat traffic uses Slip 4 and the public marina located in the southwest corner of
the harbor.

Based on current uses and histori_cal activities, the harbor has been divided into the
following harbor segments (see Figure 1-2):

e Approach Channel
e Outer Harbor
¢ Entrance Channel
¢ Inner Harbor

e Marina
e Inner Harbor Extension
e Slipl

¢ North Harbor (includes Slip 4)

The federal navigation channel of Waukegan Harbor includes the Approach Channel, Outer
Harbor, Entrance Channel, the Inner Harbor, and the Inner Harbor Extension. The
Approach Channel and the Outer Harbor are currently maintained at a depth of -22 feet
Lake Michigan Low Water Depth (LWD) (which is the equivalent of a LWD of 577.5 feet
above mean sea level), and the Entrance Channel and Inner Harbor are authorized for
dredging to a depth of 18 feet LWD (USACE 1995).

1.2 Background

This section provides a brief overview of the history of Waukegan Harbor as it relates to the
contaminants of concern and the proposed field investigation. Additional information on
the history of contamination, remedial and dredging activities, and investigations has been
summarized in the Remedial Alternative Array Document and Data Gaps Analysis Report
(RAAD/DGAR) (CH2M HILL 2004).

Waukegan Harbor is part of the OMC Superfund Site. The OMC Site includes four operable
units (OU): the Waukegan Harbor sites (OU 1 and OU 3), the Waukegan Coke Plant Site
(OU 2) on the eastern edge of the Harbor, and the OMC Plant 2 Site (OU 4) north of the
harbor. OMC Plant 2 is the source of the polychlorinated biphenyls (PCB) contamination in
Waukegan Harbor sediments, causing the harbor to be listed as an International Joint
Commission Great Lakes Area of Concern (AOC). '

In February 1992, OMC completed a sediment remediation project in the harbor that
entailed the dredging, treatment, and disposal of roughly 32,000 cubic yards of
PCB-contaminated sediment from the North Harbor area. Dredged sediments were placed
in a permanent containment cell constructed in the former Slip 3. Remediated sediments
contained an estimated 1,000,000 pounds of PCBs with a maximum PCB concentration of
500,000 parts per million (ppm). Sampling of surficial sediments conducted in 1996
indicated moderate levels of PCB contamination throughout the harbor from the North
Harbor area down to the Entrance Channel. In accordance with the 1988 Consent Decree
between OMC and U.S. Environmental Protection Agency (USEPA), the Illinois EPA (IEPA)
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is responsible for providing the long-term operation and maintenance (O&M) of the
containment cells.

OMC dredged the northern harbor area to achieve a cleanup level of 50 ppm for PCBs.
However, because fish tissue samples still contain high levels of PCBs, the harbor remains

listed as an AOC.

1.3 Sediment Stratigraphy

The generalized stratigraphy of the sediments in Waukegan Harbor includes a thin layer of
soft organic silt overlying medium dense fine to coarse sand. Underlying the sand is very stiff
silty clay till that ranges from 50 to 100 feet thick.

The uppermost fine-grained sediments are generally described in boring logs as black to
gray, loose, very soft to soft silts and clays (USCS soil classification of OL, ML, MH, or CL).
These soft silts and clays have relatively high organic contents (about 1 to 19 percent,
averaging about 6 percent) and moisture contents (20 to 94 percent, averaging 52 percent).
The soft silt and clays were generally observed in samples throughout the harbor, except in
the Inner Harbor Extension and the Outer Harbor areas. These materials were encountered
at depths of about -13 to -23 feet LWD and range in thickness from about 0.5 foot to 10.5 feet.

In some portions of the Outer Harbor and Entrance Channel, the uppermost sediments
encountered consist of gray, loose to very loose, soft sand to silty sand (USCS soil
classification of SM). These sands were typically less than 2 feet thick and, when reported on
the boring logs, the blow counts over these intervals were recorded as “weight of hammer.”

The remaining unconsolidated sediments encountered in Waukegan Harbor are comprised of
gray, moderately dense, medium grained sand with varying amounts of silts and clays (USCS
soil classification of SC, SM, SP, SW). The sands have about half the amount of organic content
(0.04 to 8 percent, averaging 3 percent) and moisture content (16 to 48 percent, averaging 16
percent) as measured in the silts and clays. The depth to the top of the sand layer ranged from
about -6 to -24 feet LWD (average of -18 feet LWD). A laterally continuous layer of sand lies
from the Outer Harbor area, through the Entrance Channel, and into the eastern portion of the
Inner Harbor. The thickness of the sand layer in the Outer Harbor area ranges from 6.5 to

10 feet, in the Entrance Channel from 0.2 foot to 10.5 feet, and in the eastern portion of the
Inner Harbor, about 4 feet. The sand in the rest of the Inner Harbor, Inner Harbor Extension,
and the North Harbor was generally less than 1 foot thick.

The harbor sediments are underlain by a clay till that is described in boring logs as dark gray,
silty clay, firm with low plasticity, with trace amounts of fine to coarse sand and shale (USCS
soil classification of CL, ML). Boring logs from cores within the harbor indicate that the glacial
till surface generally slopes to the east, ranging from -15.8 feet LWD in the North Harbor area
(WIH-1197-007) to greater than -25 feet LWD in the Outer Harbor. The samples of clay till
contained lower moisture contents than the surficial silt and clay samples (9.5 to 16 percent,
averaging about 13 percent). Geotechnical data of the glacial till indicate that the clays have an
apparent unconfined compressive strength of 4.5 tons per square foot or greater.
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1.4 Chemical Characteristics

The harbor is dredged periodically in order to maintain access for freighters, barges, and
private boats. Both dredging and passage of boats cause sediments in the harbor to be
routinely disturbed. Such disturbances mix sediments into the water column, disrupt the
benthic zone, and influence harbor water quality.

The database compiled from various sampling events following the most recent dredging
activities includes 92 (75 core and 17 grab) samples collected from 58 locations throughout
the harbor.

1.4.1 PCB in the Shallow Sediments (0 to 2 feet)

PCBs were detected in 55 of the 57 samples collected within or across the 0- to 2-foot-depth
interval. The PCB concentrations ranged from 0.0488 to 29.80 ppm and averaged about

4.3 ppm. The distribution of PCB concentrations in the shallow sediments (that is, 0 to 2 feet)
is relatively consistent with the source of the PCBs, dredging operations, and boat traffic.
Low concentrations of PCBs (ranging from 0.058 to 6.3 ppm) were detected in the Outer
Harbor and Entrance Channel samples. Sediments in the North Harbor, Inner Harbor, Inner
Harbor Extension, and Marina contained PCB concentrations generally greater than 1 ppm.

1.4.2 PCB in the Deeper Sediments (> 2 feet)

The frequency of PCBs detected in the deeper sediments from the Inner Harbor, Entrance
Channel, and Outer Harbor were similar to the surficial sediment samples. PCBs were
detected in 92 percent (25 of 27 samples) of samples representing sediments deeper than

2 feet. The total PCB concentrations ranged from 0.0436 to 23.1 ppm and averaged about

4 ppm. All of the Inner Harbor samples contained total PCB concentrations exceeding

1 ppm. The PCB concentrations detected in the Entrance Channel and Outer Harbor ranged
from 0.0436 to 9.34 ppm. It should be noted that the vertical extent of the PCB contamination
in the deeper sediments is not well defined in the Outer Harbor and Entrance Channel
where greater thickness of sand exist.

1.4.3 PCBs in the Till

Sixteen samples throughout the harbor were comprised of the interval including the base of
the sand and top of the till. PCBs were detected in 7 of the 16 till samples, ranging in
concentration from 0.0277 to 0.197 ppm and averaging 0.0754 ppm. The results indicate that
the till layer is not significantly impacted by the PCBs that occur in the unconsolidated
sediments. Low levels of PCBs were detected in the Inner Harbor, Inner Harbor Extension,
and the North Harbor. PCBs were not detected in the till of the Marina (one sample),
Entrance Channel (three samples), or the Outer Harbor (two samples).

1.5 Remedial Alternatives

1.5.1 Remedial Alternative Evaluation

Based on previous evaluations of the site conditions and potential costs, the potential harbor
cleanup alternatives were initially developed and analyzed with regard to three evaluation
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1—INTRODUCTION

criteria (effectiveness, implementability, and cost). The alternative evaluation is documented
in the RAAD/DGAR. USEPA is currently focusing on two alternatives and their associated
subalternatives that are variations of the initial alternatives (see Table 1-1).

Specifically, all of the preferred harbor cleanup alternatives consist of the following tasks:

* Dredge sediments to depth to remove sediments containing PCB concentrations that are
greater than 1.0 ppm in order to achieve a surface-weighted average (SWAC) PCB
concentration of less than 0.25 ppm in the harbor

e Dredge “clean” sediment in the navigational channel to 18 feet below Lake Michigan
LWD

* Dewater/stabilize and dispose of sediments as determined by USEPA

USEPA plans to implement the preferred harbor cleanup alternative at Waukegan Harbor in
Fiscal Year 2006, pending funding availability.

1.5.2 Data Gaps Analysis

Limitations in the existing sediment physical and chemical data were identified during the
development of the remedial alternative array and the cost estimates. The data gaps
identified in the RAAD/DGAR included:

s Determination of the volume of PCB-contaminated sediment.

- North Harbor, Inner Harbor Extension, and Inner Harbor have relatively thin
sediment layer and do not require a large amount of additional characterization.

- Marina requires substantial sampling because the sediment in this segment is
relatively thick and the cost of sediment removal is high given the presence of docks
and piles throughout the area.

- Entrance Channel and Outer Harbor investigation is required because of the limited
sampling in the past and because of the potentially large volumes of sediment,
potentially uncontaminated, that would be dredged for navigational purposes.

e Verification of PCB concentrations in the till. Low concentrations of PCBs in the till
could have implications for beneficial reuse of the glacial till in areas outside of the OMC
Superfund Site.

* Determination of sediment dewatering characteristics, water treatment requirements,
and evaluation of hydraulic vs. mechanical dredging. Dewatering, water treatment, and
dredging techniques have large effects on a dredging project’s cost, and data to allow
more precise estimates of these costs are needed.

1.6 Overview of Remedial Design Investigation

The purpose of the RD investigation activities at the Waukegan Harbor AOC is to provide
data to complete and deliver the final plans and specifications for the preferred harbor
cleanup alternative that will allow delisting of Waukegan Harbor as an AOC while keeping
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the harbor available as an active, working harbor. Specifically, the objectives of the field
investigation are to:

Delineate the horizontal and vertical extent (and estimate volumes) of PCB-containing
materials (total PCB concentrations of > 1 ppm and SWAC > 0.25 ppm) within the
harbor

Evaluate bioavailability of PCBs within nonnavigational areas (North Harbor and
Marina) where dredging is not required to be conducted to navigational dredge depth
(that is, 18 feet below LWD). The evaluation will use total organic carbon (TOC) results
to approximate the bioavailability of PCBs, and no bioaccumulation testing will be
performed.

Assess geotechnical characteristics of the PCB-containing material, as well as
non-PCB-containing materials (total PCB concentrations < 1 ppm) within the

navigational channel (Outer Harbor, Entrance Channel, Inner Harbor, and Inner Harbor -

Extension) down to the navigational dredge depth of 18 feet below the LWD, for the
purpose of assessing options for removal, dewatering/staging, disposal, and beneficial
reuse of sediments

The specific sampling objectives and data collection rationale and methodologies are
discussed in detail in the following sections.

MKE\042320017
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SECTION 2

Sample Network Rationale

2.1 Project Objective and Approach

The field investigation is designed to collect information to be used to evaluate the existing
site conditions within the sediments of Waukegan Harbor. Identified sampling will verify
existing data, fill in data gaps, and collect the site-specific information needed to prepare the
RD. The data will be utilized to delineate the extent of sediments within the harbor
containing PCB concentrations greater than 1 ppm. Data will also be collected to better
characterize the sediment physical properties in order to evaluate dredging, dewatering,
treatment, and disposal of the sediments within the harbor.

The proposed investigation includes the following types of samples:
- Systematic collection of sediment cores at locations based on a triangular grid

. Sediment cores from selected locations within harbor areas that have historically been
shown to contain a greater thickness of soft sediments

« Field duplicate samples and collocated cores (additional cores collected at a random
direction and distance from the original core) to assess field variability.

. Matrix spike/ matrix spike duplicate (MS/MSD) samples to assess sample variability.

. Field equipment blanks collected following decontamination procedures to assess
potential carryover of nondedicated sampling equipment.

Field sampling locations will be surveyed and recorded using a digital global positioning
system (DGPS), or equivalent, capable of station positioning (x and y coordinates) within

1 meter, and providing z-elevations real time. Sediment cores will be collected using a
barge-mounted drill rig or similar equipment capable of collecting deep sediment cores
(within 15 to 25 feet water depth) consisting of soft silt, up to 10 feet of fine and coarse sand,
and clay till. Field notes at each location will record: date, time, personnel, weather
conditions, station 1D, x-coordinate, y-coordinate, z-elevation (top of water), water depth,
sediment probed depth (to top of clay/till), sediment core penetration, sediment core
recovery, and core descriptions.

All core sections will be analyzed for PCB Aroclors using a laboratory in USEPA’s Contract
Laboratory Program (CLP). A subset of the core sections (minimum of 10 percent) will also
be analyzed for TOC, asbestos, and geotechnical properties. Laboratory analyses for the
non-PCBs will be performed by a laboratory subcontracted by CH2M HILL.

2.2 Analytical Program

In developing the general chemical analytical program for the Waukegan Harbor RD
investigation, the project objectives and the following elements were considered:

MKE042320017 ’ 21
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« Identification of target compounds with respect to historic operations, chemical usage,
and the results of previous investigations '

» Determination appropriate and acceptable analytical methodology that meets the data
quality objectives (DQOs), including site specific applicable, or relevant and appropriate
requirements (ARARs)

+ Determination of an effective énalytical program with appropriate QA /QC
requirements such that site sampling location and frequency is optimized

2.2.1 Contaminants of Concern

. Contaminants of concern are defined as those most likely to contribute a risk as a result of
exposure. Based on the results of the previous investigations conducted by USEPA, IEPA,
and the United States Army Corps of Engineers (USACE), the primary contaminants at the
site are PCBs. A secondary contaminant of concern within the Waukegan Harbor is asbestos,
due to its historical use of the product by industries surrounding the harbor.

2.2.2 Analytical Objectives

Previous investigations conducted by USACE, IEPA, and USEPA indicate that total PCB
concentrations in the Waukegan Harbor sediments are present at levels greater than the
remedial action limit of 1 ppm total PCBs. The data generated during the RD investigation
and associated analytical program will be used in the RD to achieve the remediation
objectives.

The extent of sediment contamination will be based on the comparison of the analytical
sediment results with the remedial action limit. Asbestos results will provide a qualitative
assessment of presence or absence. The data will used to determine the suitability of the
ultimate disposal location for the sediments removed from the harbor during future
remedial activities.

2.2.3 Contract Laboratory Program Analysis

Analytical laboratories in USEPA’s CLP will be utilized to the extent possible. The use of
CLP is dependent on the media to be analyzed, specific analyses, and required turn-around
times. The ability for the CLP to meet the specific media objectives will be discussed in the
Quality Assurance Project Plan (QAFPP).

Early in the week, prior to the collection of samples requiring CLP analysis, USEPA's
Regional Sample Control Center (RSCC) will be notified of the expected date of shipment
and anticipated sampling duration, estimated number of samples to be collected, sample
matrices, required analyses, and analytical turn-around times. CH2M HILL will collect the
samples as scheduled and ship them to the CLP laboratories, identified by RSCC. The RSCC
or Contract Laboratory Analytical Services Support (CLASS) personnel, as directed, will be
notified of sample arrival on the day of shipment or at the start of the next business day.

Sediment samples (and associated QA/QC samples) will be submitted to the assigned CLP
laboratory and analyzed for PCBs. Field equipment blanks (rinse water) will also be
submitted to the assigned CLP laboratory for analysis of PCBs to assess the effectiveness of
field decontamination procedures.
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2—SAMPLE NETWORK RATIONALE

_The specific analyte lists and required reporting limits for the CLP-laboratory analyses will

be presented in the QAPP. The analytical methods will be selected such that the quantitation .
limits for the contaminants of concern achieve the remediation objectives.

2.2.4 Independent Laboratory Analysis

It is anticipated that some of the samples cannot be submitted to the CLP and will need to
be analyzed by an independent laboratory procured by CH2M HILL. These Special
Analytical Services (SAS) will likely include sediment samples for analysis of asbestos, TOC,
and geotechnical parameters (moisture content, bulk density, grain size, specific gravity,
Atterberg limits, and organic content). The specific media, numbers of samples, and the
method requirements for the analyses conducted by these independent offsite
laboratory(ies) will be discussed in the QAPP.

2.3 Sediment Investigation

2.3.1 Investigation Objectives

The overall objective for the sediment sampling activities within Waukegan Harbor is to
define the nature and extent of PCB contamination and to assess physical characteristics of
the sediment to help develop the plans and specifications for the harbor cleanup alternative
that will allow delisting of Waukegan Harbor as an AOC. The data from the previous
investigations conducted provide a broad picture of the sediment PCB extent and site
physical conditions. However, to more accurately delineate the horizontal and vertical PCB
extent and to better characterize the site conditions, a focused field investigation will be
conducted to fill in data gaps identified based on evaluation of the existing data (CH2M
HILL 2004). -

The key elements in developing the sampling approach include:

e Sediments within areas defined as the navigation channel (Inner Harbor Extension,
Inner Harbor, Entrance Channel, and Outer Harbor) will be dredged to 18 feet below the
LWD, regardless of sediment PCB concentrations. All soft sediments (silt and sand) will
be sampled for PCBs in these areas. To assess possible beneficial reuse, sampling of the
till (clay) layer in these areas will be conducted if the till is shallower than 18 feet below
the LWD.

» Surficial sediments within areas outside the navigation channel (North Harbor, Slip 1,
and Marina) will be assessed for determination of PCB bioavailability based on the PCBs
and TOC results.

e Soft sediment (defined as silt and sand) thicknesses in the North Harbor and the Inner
Harbor Extension are relatively shallow (typically less than 12 inches) and likely contain
PCB concentrations above the remedial action limit of 1 ppm total PCBs. Further vertical
delineation would not be cost effective because the PCB concentrations are elevated and
the sediment volume is relatively small.
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o The North Harbor is the area closest to the historical source of PCBs. Analysis of the till
(clay) layer within the North Harbor would provide a conservative assessment of the
levels of PCBs within the till for the harbor.

e Slip 1 was dredged to a depth of -19 feet LWD in July 2003. Limited sampling will be
conducted to confirm that PCB concentrations within Slip 1 are less than the remedial
action limit.

e Soft sediments contained within the Inner Harbor have historically been shown to
contain elevated PCB concentrations (that is, greater than 1 ppm total PCBs). Extensive
vertical delineation of PCB concentrations would not be cost effective. However,
segregation of various sediment types (silt, sand, and clay) would help provide data for
the purposes of developing appropriate remedial alternatives.

e The Marina is not a well-characterized area. Delineation of the PCB extent (horizontal
and vertical) is important due to the potential high cost of sediment removal around the
docks within the Marina. Segregation of various sediment types (silt, sand, and clay)
would help provide data for the purposes of developing appropriate remedial
alternatives. '

¢ The Entrance Channel and the Outer Harbor historically show total PCB concentrations
near or below the remedial action limit of T ppm. Horizontal and vertical
characterization of the PCBs is necessary to allow for a more accurate delineation of the
extent of sediments containing greater than 1 ppm and SWAC of 0.25 ppm total PCBs.
Segregation of various sediment types (silt, sand, and clay) would help provide data for
the purposes of developing appropriate remedial alternatives.

2.3.2 Sampling Approach

Sediment samples from within the Waukegan Harbor will be collected using a
barge-mounted drill rig or similar equipment. Sediment sample intervals will range from
between 4 and 12 inches in length. All sediment sampling locations will be subsampled and
analyzed for PCBs. A minimum of 10 percent of the core locations will be subsampled and
analyzed for asbestos, TOC, and geotechnical parameters for evaluation of various remedial
methods. : ‘

The proposed investigation includes the systematic collection of sediment cores based on an
approximately 220-foot triangular grid (approximately 1 core per acre). Additional cores
have been located to increase the sample density within harbor segments that have
historically been shown to contain a greater thickness of soft sediments (that is, the area
between the Marina and the Inner Harbor, and the southeast corner of the Inner Harbor
Extension). A total of 53 core locations are proposed to define the extent of PCBs as part of
this RD investigation. The proposed sediment core locations are shown in Figure 2-1. A
summary of the sampling approach and rationale is provided in Table 2-1. Sediment
samples from a total of 70 sediment core locations will be collected, including collocated
cores and cores for analysis of asbestos, TOC, and geotechnical parameters. The sampling
approach for each Waukegan Harbor segment is summarized below.

24 MKE\042320017
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2.3.21 North Harbor

A total of 8 core sampling locations are proposed for the North Harbor. Due to the limited
thickness of soft sediments and the historically elevated PCB levels found within the North
Harbor, one composite sample will be collected of the entire section of silt and sand from
each core sampling location, with a maximum sampling thickness of 12 inches. The top core
section will also be analyzed for TOC to evaluate PCB bioavailability within the North
Harbor. Additionally, the top 12 inches of the till (clay) will be collected for PCB analysis at
each core sampling location. '

At 2 of the 8 sediment core locations, an additional section of core will be collected and
analyzed for asbestos, TOC, and the geotechnical parameters.

2.3.2.2 Inner Harbor Extension

A total of 5 core sampling locations are proposed for the Inner Harbor Extension. Similar to
the North Harbor, one composite sample will be collected of the entire section of silt and
sand from each core sampling location (maximum sample thickness of 12 inches) due to the
limited thickness of soft sediments and the historically elevated PCB levels found within the
Inner Harbor Extension. The top 12’inches of the till (clay) will also be collected for PCB
analysis at each core sampling location.

Due to the limited relative area of the Inner Harbor Extension, an additional section of core
from only one of the five sediment core locations will be sampled and analyzed for the
asbestos, TOC, and the geotechnical parameters.

2323 Slip1

Limited sampling is proposed for this area due to the recent dredging activities conducted
within Slip 1. Two surficial sediment samples will be collected for analysis of PCBs and
TOC. Samples will not be collected for analysis of asbestos or geotechnical parameters. If
elevated PCB levels are found in this area, further characterization of the sediments may
need to be conducted in the future.

2.3.24 Inner Harbor

A total of 11 core sampling locations are proposed for the Inner Harbor. Soft sediments
contained within the Inner Harbor have historically been shown to contain elevated PCB
concentrations (that is, greater than 1 ppm total PCBs). Within this area, various sediment
types (silt and sand) will be segregated for analysis, if possible, for the purposes of
developing appropriate remedial alternatives. Twelve-inch (maximum) core sections of the
segregated sediment types will be collected for analysis of PCBs. Till (clay) samples are not
anticipated to be collected because, based on historical data, the till (clay) layer is not
projected to be shallower than 18 feet below the LWD and the till is not anticipated to be
contaminated with PCBs due to its distance from the OMC plant site, the original source of
PCBs.

An additional core from 2 of the 11 sediment core locations will collected and analyzed for
asbestos, TOC, and the geotechnical parameters.
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2.3.25 Marina

A total of 8 core sampling locations are proposed for the Marina area. Accurate delineation
of the PCB extent (horizontal and vertical) is important within the Marina due to the
potential high cost of sediment removal around the docks and because the Marina has not
been well characterized. At each core location, the top 4 inches of sediment will be collected
for analysis of PCBs and TOC to assess PCB bioavailability. Following the top 4-inch section,
6-inch sections of silt and 12-inch sections of sand will be collected for.analysis of PCBs.
Collection of till (clay) samples will not be required.

[y

‘An additional core from 2 of the 8 sediment core locations will collected and analyzed for
analysis of asbestos, TOC, and the geotechnical parameters. Twelve-inch (maximum) core
sections will be collected, segregated by sediment type (silt and sand), for this analysis.

2.3.2.6 Entrance Channel

A total of 7 core sampling locations are proposed for the Entrance Channel. The Entrance
Channel has historically shown total PCB concentrations near or below the remedial action
limit. Therefore, horizontal and vertical characterization of the PCBs is necessary to allow
for a more accurate delineation of the extent of sediments containing greater than 1 ppm
total PCBs. At each core location, 6-inch sections of silt and 12-inch sections of sand will be
collected for analysis of PCBs. Up to the top 12 inches of till (clay) will be collected for
analysis if the elevation of the till is shallower than 18 feet below the LWD.

Within the Entrance Channel, an additional core from 2 of the 7 sediment core locations will
be collected of for analysis of asbestos, TOC, and the geotechnical parameters. Twelve-inch
(maximum) core sections will be collected, segregated by sediment type (silt, sand, and
clay), for this analysis.

2.3.2.7 Outer Harbor

A total of 12 core sampling locations are proposed for Outer Harbor. The Outer Harbor has
historically shown total PCB concentrations near or below the remedial action limit.
Therefore, horizontal and vertical characterization of the PCBs is necessary to allow for a
more accurate delineation of the extent of sediments containing greater than 1 ppm total
PCBs and to allow calculation of a PCB SWAC. At each core location, 6-inch sections of silt
and 12-inch sections of sand will be collected for analysis of PCBs. Up to the top 12 inches of
till (clay) will be collected for analysis if the elevation of the till is shallower than 18 feet
below the LWD.

An additional core from 2 of the 12 sediment core locations will be collected for analysis of
asbestos, TOC, and the geotechnical parameters. Twelve-inch (maximum} core sections will
be collected, segregated by sediment type (silt, sand, and clay), for this analysis.

2.4 Assessment of PCB Variability

In order to assess the inherent variability of PCB concentrations in sediments within the
Waukegan Harbor, a pseudonested approach to collocated sampling will be utilized.
Variability of PCB concentrations based on spatial distribution will be evaluated by
collecting field duplicate and collocated samples.
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2—SAMPLE NETWORK RATIONALE

One core location within each of the areas (excluding Slip 1) will be selected for the
evaluation of PCB variability. Core sections will be subsampled for PCBs as described in
Section 2.3, depending upon the area. At this native core location, a field duplicate sample
will be collected by collecting subsamples from each of the core sections and submitting
them to the laboratory for individual analysis. Additionally, one additional sediment core (a
collocated core) will be collected at a random direction and distance (of no more than one-
half the distance between grid points [for example, distances ranging from 5 to 110 feet
away from the native core location]). These cores will also be subsampled for PCBs as
described in Section 2.3. MS5/MSD samples will also be collected and analyzed at a
frequency of roughly 5 percent to evaluate sample variability.
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SECTION 3

Field Investigation Program

The field investigation program was developed based on investigation objectives, current’
site conditions, available information on past activities and suspected source areas, available
physical and chemical data, and knowledge of the proposed remedial alternatives (based on
the SOW [USEPA 2004}).

3.1 Objectives

The main objectives for the field investigation are to:

e Delineate the horizontal and vertical extent (and estimate volumes) of PCB-containing
materials (total PCB concentrations of > 1 ppm and SWAC > 0.25 ppm) within the
harbor '

¢ Determine the presence and extent of asbestos within the harbor sediments

e Evaluate the bioavailability of PCBs within nonnavigational areas (North Harbor, Slip 1,
and Marina) where dredging is not required to be conducted to navigational dredge
depth (that is, 18 feet below the LWD of 577.5 feet above mean sea level). The evaluation
will use TOC results to approximate the bioavailability of PCBs, and no bioaccumulation
testing will be performed.

* Assess geotechnical characteristics of the PCB-containing material, as well as
non-PCB-containing materials (total PCB concentrations < 1 ppm) within the
navigational channel (Outer Harbor, Entrance Channel, Inner Harbor, and Inner Harbor
Extension) down to the navigational dredge depth, for the purpose of assessing options
for removal, dewatering/staging, disposal, and beneficial reuse of sediments

3.2 Tasks

The following tasks will be performed to complete the field investigation objectives:

» Site Reconnaissance — Prior to the start of sampling activities, a site reconnaissance will
be conducted to define a staging area for sediment sampling activities. The properties
surrounding the Waukegan Harbor will also be visually surveyed to identify potential
areas for dewatering/staging purposes during the RA. Water lines which underlie the
harbor will also be verified during this site reconnaissance activity.

* Mobilization— This task will consist of site preparation (locating and setting up the
staging area), mobilizing the equipment to the site prior to the field activities, and
establishing the field office.

» Sediment Sampling —Sediment sampling will be conducted to generate sample data to
define the current extent of sediments containing PCB concentrations exceeding 1 ppm
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and SWAC of 0.25 ppm. To a lesser extent, a qualitative determination will be made of
the presence and extent of asbestos fibers within the sediments. PCB bioavailability will
also be assessed based on TOC and PCB results for samples from the nonnavigational
channel areas (North Harbor, Slip 1, and Marina). Geotechnical information will be
compiled to evaluate the feasibility of various remedial methods.

e Dispose of Investigation Derived Wastes (IDW)— This task will include characterizing
and disposing of IDW in accordance with local, State, and Federal regulations.

e Demobilization— At the completion of fieldwork, personnel, facilities, equipment, and
supplies will be demobilized from the site.

3.3 Field Operations and Procedures

This section provides an overview of the equipment, operations, and procedures that will be
performed during the field investigation. It also references specific FOPs in Appendix A
which provide step-by-step procedures for conducting the field task. In the instances where
FOPs are not referenced, the text of that section will act as the FOP.

3.3.1 Site Reconnaissance

Site reconnaissance tasks will be completed prior to the start of sampling activities. Site
reconnaissance tasks will include:

e Confirming health and safety information including the route and travel time to the
hospital specified in the Health and Safety Plan (HASP) and the addresses of local fire
and police departments

» Locating the Federal Express office nearest the site and note its hours of operation, and
determining whether the office will provide sample pick-up service

e Selecting a proper location to be used as a staging area for sediment sampling activities

e Visually surveying the properties surrounding the Waukegan Harbor to identify
potential areas for dewatering/staging purposes during the remedial action

e Verifying the locations of water lines underlying the harbor

» Mapping the locations and conditions of survey markers surrounding the site for use as
daily survey check points

e Inspecting proposed sampling areas to determine if modifications are necessary based
on structural limitations (docks, etc.) or other potential hazards (water lines, etc.), and
recording any necessary modifications in the field log book along with the reason for the
modification

The level of health and safety protection during the site-reconnaissance activities will be
Level D.

3.3.2 Mobilization

Prior to initiating any field work, the following preparatory activities must be completed:
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e Mobilize and set up support facilities (phone, electricity, water, security [if necessary])
* Mobilize all field office equipment and supplies (computer, printer, water cooler)
e Identify and set up temporary IDW storage area

e Identify and contact all utility companies to get underground utility clearance for all
sampling locations

e Obtain and transport to the site the identified field supplies (for example, personal
protective equipment [PPE], sample containers, preservatives, sample forms and other
related items) and field monitoring equipment

* Mobilize drilling contractor and supplies and materials

e Confirm that analyses are scheduled through the USEPA CLP and the independent
laboratories

e Confirm that field equipment is in propef working order and has received appropriate
QC checks

e Collect and analyze samples of water that will be used for decontamination purposes

During mobilization activities, the Field Team Leader (FTL) will perform walk-through
inspection of the site and generate field sampling maps. The level of health and safety
protection during the mobilization activities will be Level D.

3.3.3 Sediment Sampling

The sediment investigation will be conducted to collect data that will be used to:

¢ Delineate the horizontal and vertical extent of sediments within Waukegan Harbor
containing PCB levels > 1 ppm and SWAC > 0.25 ppm.

¢ Determine the sediment volume in Waukegan Harbor that will require remediation

e Assess the bioavailability of PCB-containing sediments in the North Harbor and the
Marina using TOC and PCB results. No bioaccumulation testing will be performed.

¢ Determine the presence and extent of asbestos within the harbor

e Characterize the geotechnical properties of site-specific sediments (for example, grain
size, bulk density, moisture content, Atterberg limits, organic carbon, and specific
gravity) that will be used in the evaluation of contaminant fate and transport, the
analysis of risk, and the remedial alternative evaluation

Sediment cores will be collected from a total of 53 locations based primarily on an
approximately 220-foot triangular grid (approximately 1 core per acre). The proposed
sediment core locations are shown in Figure 2-1. Sediment cores will be subsampled
selectively for PCBs, depending upon the segment from which the core is collected, as
described in Section 2.3.2. At a minimum of 10 percent of the sampling locations, core
sections will also be analyzed for TOC, asbestos, and geotechnical parameters.
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Sediment cores will be collected using a barge-mounted drill rig (for example, hollow-stem
auger) capable of collecting samples using a split spoon sampler, or equivalent methods,
which are capable of collecting sediment cores containing up to 10 feet of fine and coarse
sand and up to the top 12 inches of till (clay). Procedures and equipment for sediment core
and sample collection are presented in:

e FOP-01 Hollow-Stem Auger Drilling and Sediment Sample Collection

e FOP-05 Drilling Rig and Heavy Equipment Decontamination

3.3.4 IDW Characterization and Disposal

.Materials that may become IDW and require proper treatment, storage, and disposal are:
e PPE, including disposable coveralls, gloves, booties, etc

» Disposable equipment (DE), including plastic ground and equipment covers, aluminum
foil, aluminum pans, broken or unused sample containers, tape, etc.

» Sediment cuttings from drilling
¢ Decontamination water and liquids

PPE and DE, after decontamination, will be treated as debris and will be placed in a
dumpster. PPE that is not decontaminated will be stored in 55-gallon drums. This waste will
be disposed of in accordance with the procedures presented in the Waste Transportation and
Disposal Plan.

The solid and liquid wastes generated during the core sampling will be collected and
temporarily stored on the barge, during daytime working hours, in 5-gallon buckets.
Containers will be appropriately labeled and transferred for temporary storage in the OMC
Plant 2 building for later disposal. The solid and liquid waste will be characterized and
disposed of with the OMC Plant 2 remedial investigation IDW or during the harbor
remedial action.

3.3.5 Demobilization

Upon conclusion of the field activities, all of the support facilities and equipment from the
site will be demobilized. All equipment and tools will be properly decontaminated before
they are demobilized from the area. No site restoration activities are anticipated to be
necessary.
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SECTION 4

General Field Operations

4.1 Sample Management

The section describes the procedures to be implemented so that once representative
environmental samples are obtained, they are properly containerized, preserved, shipped,
and otherwise handled in a manner that will maintain sample integrity. The use of these
techniques will provide representative samples and will reduce the possibility of sample

- contamination from external sources.

411 Sample ldentification

A sample numbering system will be used to identify each sample, including duplicate and
blank samples. The sample number used will enable each sample to have a unique
identifier, required by Earthsoft’s EQulS Site Management software, that is compatible with
USEPA’s EDMAN electronic data deliverable (EDD) format.

Each sample to be analyzed by the CLP will be assigned a unique CLP sample number and
analyzed by a designated laboratory under an assigned Case Number. The CLP sample
numbers are obtained from a block of numbers provided by the USEPA Region 5 RSCC.

Samples analyzed by an independent laboratory outside the CLP program will be assigned
a unique sample number made up of a SAS number followed by a unique two-digit,
sequential, numerical suffix. The SAS numbers are assigned by the CH2M HILL sample
coordinator.

Each sample, regardless of analytical protocol, will also be assigned a CH2M HILL
site-specific identifier that will contain a project identification code (WH signifies the
Waukegan Harbor AOC site), and a sample-specific station location identifier, which
indicates where the sample was collected. Samples will use a sequential numbering system
that will include the sample depth.

The sample number and station location identifier will be included on the sample tég and
the traffic report/chain-of-custody (COC) record.

The site-specific identifier will be based on the following system:
e Site— Always WH

» Station Location —The station location identifier is the unique name of the sampling
location (for example, sediment core location, etc.). The location name will vary
depending on the reason for sampling and the numeric location number assigned to that
location. The location name is five characters long — two letters followed by three
numerals.
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— The two letters will indicate one of the following types of sample locations:

e SD—Sediment drilling/auger coring location
e EB-—Equipment blank
o WA —Investigation derived waste

— The three numerals, following the two-letter sample type, will consist of a location
number sequentially generated based upon the order in which the sampling is
performed. For example, the third sediment sample location would be SD003. Where
a number of different sample types will be collected at a single location, the station
location number shall be duplicated for each sample type collected at that location.

e Depth indicator — The sample depth will be appended to the station location and consist
of a hyphen followed by the starting and bottom depth intervals separated by a slash.
This indicator will provide the depth that represents the start and end of the sample
interval in inches below the sediment/water interface. For example the sample depth
designation will be “-06/12" for the sample collected from an interval of 6 to 12 inches
below the sediment/water interface.

e QA/QC Identifier — Field QA /QC samples will be identified using the following
QA/QC identifiers:

- Field equipment blanks, which are not associated with an individual station location,
are numbered sequentially and are identified by the first two letters of the station
location code (for example EB0O1 is an equipment blank).

- Field duplicates, which are associated with the same station location as the native
sample, are identified with an “R” (for “replicate”) appended to the end of the
location code. For example, the duplicate of sample WH-5D002-05 would be labeled
WH-SD002-05R.

¢ Laboratory QA/QC Samples — A sample collected for laboratory QC (laboratory spike
samples) is considered to be a single sample, even though additional volume is provided
to the laboratory. Consequently, all laboratory QC samples are assigned a single sample
number and station location identifier. Laboratory QC samples are not identified in the
station location code, but rather are called out on the COC form in the “Samples to be
used for laboratory QC” field, and on the sample tag.

41.2 Sample Containers

The contaminant-free sample containers (bottles) used in this sampling effort will be
purchased from an approved vendor or prepared by the subcontracted laboratory. All
sample containers for laboratory analyses will meet or exceed the USEPA requirements
specified in Office of Solid Waste and Emergency Response (OSWER) Directive #9240-05A,
Specifications and Guidance for Obtaining Contaminant-Free Containers (April 1990). Bottles
used for the sampling activity will not contain target organic and inorganic contaminants
exceeding the level specified in the above mentioned document. Specifications for the

bottles will be verified by checking the supplier’s certified statement and analytical results
for each bottle lot.
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Equipment (field) blanks will be used to monitor for contamination. Corrective actions will
be taken as soon as a problem is identified and may include:

» Discontinuing the use of a specific bottle lot

o Contacting the bottle supplier(s) for retesting the representative bottle from a suspect lot
e Assessing decontamination procedures

* Resampling the suspected samples

e Validating the data '

Table 4-1 presents a summary of sample containers needed for the various field
investigations to be performed as part of the field investigation.

4.1.3 Sample Preservation and Holding Times

Sample containers, preservatives and sample holding times will meet the requirements set
forth by the USEPA. Sample containers will be certified by the laboratories or vendors as
precleaned. All samples for chemical analysis will be transported to the laboratory in
temperature-controlled coolers. Ice will be used to maintain the internal cooler temperature
at 4 +2°C during sample collection and shipment to the laboratory. A summary of
preservation/storage requirements and holding times for the analyses to be performed are
provided in Table 4-1.

4.1.4 Sample Handljn'g, Packaging and Shipment

Sample handling, packaging and shipping procedures are described in FOP-02 Sample
Handling, Packaging, and Shipping.

Sample coolers will be shipped to arrive at the CLP or independent laboratories the morning
after sampling (priority overnight) or will be sent by a courier to arrive the same day. For
non-CLP samples analyzed at an independent laboratory, the laboratory will be notified of
the sample shipment and the estimated date of arrival of the samples being delivered.

4.2 Field Activity Documentation and Logbook

Several procedures will be implemented by CH2M HILL to document the location, media
and parameters of samples collected in the field. These procedures require that a bound
field logbook be maintained to record the acquisition of each sample, both for CLP and
independent laboratory analysis; sampling locations be photographed; COC forms for all
environmental samples and field QC samples be completed; parameter data generated as a
result of sampling activities be maintained on file; and field sampling locations be surveyed
and recorded using a digital global positioning system (DGPS), or equivalent, capable of
station positioning (x and y coordinates) within 1 meter, and providing z-elevations real
time. Field notes at each location will record: date, time, personnel, weather conditions,
station ID, x-coordinate, y-coordinate, z-elevation (top of water), water depth, sediment
probed depth (to top of clay/till), sediment core penetration, sediment core recovery, and
core descriptions. The following describes the sample documentation methods that will be
used at the Waukegan Harbor site.
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4.2.1 Field Logbook

A field sampling logbook will be initiated at the start of the first onsite activity and
maintained to document field activities throughout the field effort in accordance with
FOP-03 Field Logbook.

4.2.2 Photographic Documentation

The FTL or designee will selectively photograph field activities to complement descriptions
of field activities in the field logbook. The following information will be recorded in the
logbook when photographs are taken:

e Date and time

¢ Exposure number/roll number or digital file name
e Location of the photograph

e Description and identification of the subject

» The initials of the person who took the photograph.

Photographs will be maintained by CH2M HILL for reference during the project. At the
submission of a final report, CH2M HILL will deliver the captioned photographs in an
album to the USEPA. \

4.2.3 Sample Chain-of-Custody

' For samples collected for analysis, the USEPA COC protocols will be followed, as described
in the National Enforcement Investigations Center (NEIC) Policies and Procedures,
EPA-330/9-78-DDI-R, Revised June 1985. COC forms will be completed through the use of
USEPA’s Field Operations Reporting Management System (FORMS) 11 Lite software
program. Custody procedures are described in Section 2.3.2 of the QAPP. The protocol for
filling out the COC is provided in FOP-04 Documentation/Chain-of-Custody Procedures.

4.3 Field Parameter Documentation

Information collected in the field through visual observation, manual measurement, and/or
field instrumentation will be recorded in field notebooks, data sheets, and/or forms, and
entered into an electronic data log. Data will be reviewed by the FTL for adherence to the
QAPP/FSP and consistency of data. Any concerns identified will be corrected and
incorporated into the data evaluation process.

Field data calculations, transfers, and interpretations conducted by the field team will also
be reviewed by the FTL. The field data logs and documents will be checked for the
following:

e General completeness
e Readability

e C(learly-stated use of appropriate procedures and modifications to sampling procedures
e Appropriate instrument calibration and maintenance records (as appropriate)

e Reasonability of data collected

e Correctness of sample locations

» Correctness of reporting units, calculations, and interpretations

4.4 ) MKE\042320017 -




4—GENERAL FIELD OPERATIONS

Where appropriate, field data forms and calculations will be processed and included in
appendixes to the appropriate report. Original field logs, documents, and data reductions
will be kept in the project file.

4.4 Quality Control Sample Procedures

Each of the offsite laboratories identified in the QAPP will have a QC program to ensure the
reliability and validity of the analyses being performed. Field sampling precision and bias
will be evaluated by collecting field duplicate samples, collocated samples, and equipment
(field) blanks for laboratory analysis.

4.4.1 Decontamination Water

Water will be used to decontaminate sampling equipment (for example, stainless-steel trays,
split-spoons) after each use and may be used for drilling purposes. In order to ensure that
this water will not cause cross-contamination, the source water will be demonstrated
analyte-free prior to performance of environmental sampling. The criteria for analyte-free
water will be determined by the detection limits of the laboratory methods used for analysis
of the sample analytes.

If water used for the above noted purposes is found to contain common laboratory
contaminants (methylene chloride, toluene, acetone, 2-butanone, and phthalate esters) or
contaminants related to potable water chlorination at concentrations less than 10 times the
concentration detected in a blank (that is, trip blank, rinsate blank), the water will be
considered appropriate for use for drilling and decontamination purposes.

4.4.2 Field Duplicates

Field duplicate samples will be used to measure the heterogeneity of the sample matrix and
the precision of the field sampling and analytical process. Duplicate samples will be
collected at a frequency of about 5 percent. Duplicate samples will be collected from all
samples from one core location in each of the areas sampled (excluding Slip 1).

Field duplicate samples will be collected by placing the sediment in a decontaminated
stainless steel bowl (or a disposable aluminum pan), mixing the sample by stirring, and
filling the individual sample and duplicate containers from the bowl.

4.4.3 Collocated Samples

At the same core locations where field duplicates are being collected (one location per area,
excluding Slip 1), one collocated core (an additional core collected at a random direction and
distance away from the native core location) will be collected to evaluate spatial variability.
The collocated core will be subsampled similar to the native core location.

4.4.4 Equipment Blanks

Equipment (field) blanks will be collected and analyzed to determine whether the
decontamination procedure has been adequately performed and that there is no
cross-contamination of samples occurring due to the equipment or residual
decontamination solutions. A consistent volume of demonstrated analyte-free distilled and
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deionized water will be poured directly into or over the decontaminated sampling
equipment and then collected in a sample container. The sample bottles will be labeled as
described in the plan. At least one equipment blank will be collected per piece of
nondedicated equipment utilized during field activities which comes in contact with the
sediment samples.

4.4.5 Matrix Spike/Matrix Spike Duplicate

MS/MSD samples will be used by the laboratories to assess the precision and accuracy of
sample analysis. The MS/MSD samples will be fortified by the laboratories in accordance
with the specifications of the analytical methods. Two extra volumes of sample are required
for each combination of MS/MSD samples. Sample containers will be filled and stored in
the same manner as field duplicate samples. The frequency for collection of MS/MSD
samples will be at least 5 percent.

446 Temperature Blanks

A temperature blank will be included in each cooler to allow the laboratory receiving the
shipment of samples to determine if the samples have been maintained at the proper
temperature. Temperature blanks will consist of a unpreserved sample container filled with
distilled water. One temperature blank will accompany each sample cooler being shipped to
the laboratory.

4.5 Decontamination Procedures

Decontamination of personnel and sampling, monitoring, and heavy equipment will follow
the procedures presented in FOP-05 Decontamination of Drilling Rigs and Equipment and
FOP-06 Decontamination of Personnel and Sampling Equipment. The potable water to be used in
equipment decontamination will be either from bottles or from a public water supply
system. A sample of the water from each source used will be collected at the time of its first
use and sent for PCB analysis.

" 4.6 Disposal of Investigation Derived Wastes

The waste materials generated during a field investigation are known as IDW. Materials,
which may become IDW and require proper treatment, storage and disposal are:

e PPE, including disposable coveralls, gloves, booties, etc

e DE, including plastic ground and equipment covers, aluminum foil, aluminum pans,
broken or unused sample containers, tape, etc.

e Sediment cuttings from drilling
¢ Decontamination water and liquids

Management of IDW and materials will be performed consistent with the USEPA guidance
Guide to Management of Investigation-Derived Wastes, 9345.3-03FS, dated January 1992.
Disposable equipment (including PPE) and debris will be containerized and appropriately
labeled during the sampling events, and will be disposed of accordingly.
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All sediment waste associated with core sampling will be collected and temporarily stored
on the barge, during daytime working hours, in 5-gallon buckets. Containers will be
appropriately labeled and transferred for temporary storage in the OMC Plant 2 building for
later disposal.

Equipment will be decontaminated, as appropriate, as discussed in Appendix A, FOP-05,
Decontamination of Drilling Rigs and Equipment, and FOP-06, Decontamination of Personnel and
Equipment. Liquid IDW will be containerized, appropriately labeled during the sampling
events, and temporarily stored in the OMC Plant 2 building for later disposal. The sediment
and liquid waste will be characterized and disposed of with the OMC Plant 2 remedial
investigation IDW or during the harbor remedial action.
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TABLE 1-1
Description of Altematives
Waukegan Harbor RD
Contaminated® Uncontaminated
Alternative Sediment Sediment
No. Dredging® Disposal Disposal® Other
1A All contaminated sediment OMC Property Uncontaminated Larson Marine and

1B

2A

2B

removed. Shallower portions
of federal navigation channel

dredged to 18 ft LWD."

All contaminated sediment
removed. Shallower portions
of federal navigation channel
dredged to 18 ft LWD."

All contaminated sediment
removed. Shallower portions
of federal navigation channel
dredged to 18 ft LWD."

Material removed from former
Slip 3.

All contaminated sediment
removed. Shallower portions
of federal navigation channel
dredged to 18 ft LWD."

Material removed from former
Slip 3.

Subtitle D Landfill

OMC Property

Material from
Slip 3 goes to
TSCA Landfill

OMC Property

Treatment of
material from
Slip 3 with
disposal on OMC
Property

material at WCP or
as residual cover
layer

Uncontaminated
material at WCP or
as residual cover
layer

Uncontaminated
material at WCP or
as residual cover
layer

Uncontaminated
material al WCP or
as residual cover
layer

Port Authority docks
left in place

Larsoﬁ Marine and
Port Authonty docks
left in place

Larson Marine and
Port Authority docks
removed and
replaced/relocated

Larson Marine and
Port Authonty docks
removed and
replaced/relocated

? Contaminated sediments defined as containing total PCB concentrations greater than 1 ppm but less than
50 ppm. Note PCBs > 50 ppm are not anticipated but, if found, would require disposal offsite at a TSCA
permitied landfill.

® Where the water depth is currently greater than -18 feet LWD, the remedial action will maintain minimum of
current bathymetry in navigation channel.

°This uncontaminated material may include contaminated sediment that is treated to levels rendering it
uncontaminated.



TABLE 21
Summary of Sediment Sampling and Rationale
Waukegan Harbor RD
PCB Analysis TOC Analysis Other Analyses®
Estimated Estimated Estimated Estimated
Number of : Number of Number of Other Analyses Sampling Number of
Area Cores PCB Sampling Approach Samples® PCB Sampling Rationale TOC Sampling Approach Samples® Approach Samples®
North Harbor 8 Analyze entire section of silt and sand as Limited soft sediment {silt and sand) Analyze surficial sample to 12 Analyze minimum of 10% of the 4
one compaosite (maximum 12" sections); 16 thickness; elevated PCB concentrations;  assess bioavailability in non- cores (127 core sections)
analyze up to top 12" section of till {clay) vertical delineation of PCBs not navigation area
necessary
Inner Harbor 5 Analyze entire section of silt and sand as 10 Limited soft sediment (silt and sand) Analyze minimum of 10% of 2 Analyze minimum of 10% of the 2
Extension one composite (maximum 12" sections); thickness; elevated PCB concentrations;  the core samples (12 core cores (12" core sections)
analyze up to top 12" section of till {clay) vertical delineation of PCBs not sections)
necessary
Slip 1 2 Analyze surficial sample (top 4" section) 2 Evaluate current PCB concentrations of Analyze surficial sample to 2 Not required 0
only dredged area assess bioavailability in non-
navigation area
Inner Harbor 11 Analyze 12" maximum sections of silt and 66 Elevated PCB concentrations; vertical Analyze minimum of 10% of 12 Analyze minimum of 10% of the 12
sand. Segregate silt and sand media, if delineation of PCBs not as important the core samples (12" core cores (12" core sections
- possible. No till (clay) samples collected sections segregated by segregated by sediment type {silt,
(none projected to be <18 below LWD) sediment type {silt, sand]) sand])
Marina 8 Analyze top 4" core sections of silt followed 96 Analysis of top 4" for assessment of Analyze surficial sample to 22 Analyze minimum of 10% of the 14
by 6” core sections of silt; analyze 12" core bioavailability. Vertical delineation of assess bioavailability in non- cores (12" core sections
sections of sand; no analysis of till (clay) PCB extent important due to the potential navigation area segregated by sediment type [silt,
required high cost of sediment removal around sand})
docks of Marina
Entrance Channe! 7 Analyze 6" core sections of silt; 12" core 56 Vertical delineation of PCBs necessary Analyze minimum of 10% of 12 Analyze minimum of 10% of the 12
sections of sand; up to top 12" section of till to allow for more accurate determination  the core samples. Analyze 127 cores. Analyze 12" core sections,
(clay) of the extent of sediment PCB core sections, segregated by segregated by sediment type (silt,
concentrations > 1ppm sediment type (silt, sand, clay). sand, clay).
Quter Harbor 12 Analyze 6” core sections of silt; 12" core 96 Vertical delineation of PCBs necessary Analyze minimum of 10% of 16 Analyze minimum of 10% of the 16
sections of sand; up<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>